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Mathematics 


CHAPTER-1 ALGEBRA 


EXERCISE - 1.1 


1 1 1 1 1 
Find the sum =s +5 be ++: = 


1. 5x7 7x9 9x11 11x13 Taxis’ 
1 1 1 1 1 
2. Find the sum To’ T0 88" Cé 333° 
1 2 3 50 
.  Findth — r t +t +. +. e 
GE E EE a 
A.  Findthesum 11+ 192+ 1993 + 19994 + 199995 + 1999996 + 19999997 + 199999998 + 1999999999. 
5. Evaluate th 3 á 9? 
š valuate t e expression 7 -10450 VER 20 +50 teat ope, 

EIER H [a gaa H [a —_ ` e ee el 

6. Evaluate | 3° 4" * 9009 2 | 2008) (3 4 EE, 
1 1 1 

7. Findthe sum 7 +1203 1 7 
8. — Evaluate 1? - 2? + 32- 4? +_.9)- 2008? + 20097. 

SZ Al , Kë 997 +1 
9. Calculate e 3 152-1 + aq t oma 

1 1 1 
10. Evaluate | WaT 01x 102 
11. Ifx, yand z are positive integers such that 27 x + 28y + 29z = 363, find the value of (x + y + 2). 
12. If the largest positive integer n such that /n—100 +Jn+100 isa rational number. Find the value of Vn-1 
1 1 1 1 1 m 
13. The sum of 2x34 3x4x5 "Abana ne *73xd4xi5-* 14x15x16 © — in its lowest terms. Find the 
value of n - 5m. 
, 11. 8 4 22 
Tf, PE Ee Phere EE Ee sooo 
EXERCISE - 1.2 

1. Given 3x? + x = 1, find the value of 6x? - x? -3x + 100. 
2. Given ai + a + a? + a + 1 = 0. Find the value of a2 + a210 + 1. 
3. If (x? -x - 1P = a, x™ + a, RT Tt ax? + a,x + a), find the value of a, + a, + a, +... +a 
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Ifx=——= b E, then find the value of x. 
b+c a+c a+b 


Find a natural number n, such that 28 + 2!° + 2" is a perfect square number. 


Given that f (x) is a polynomial of degree 3, and its remainders are 2x — 5 and -3x + 4 when divided by x? — 1 
and x? — 4 respectively. Find the f (-3). 


Factorize x* + y* + (x + y). 

Given that f (x) = x? + ax + b isa polynomial with integral coefficients. If f isa common factor of polynomials g(x) 
= xf — 3x3 + 2x? — 3x + 1 and h(x) = 3x4 - 9x? + 2x? + 3x - 1, find f (x). 

For any non-negative integers m, n, p, prove that the polynomial vin + x*+1+4 x°+?has the factor 
xê +x+l. 


When f (x) = x? + 2x2 + 3x + 2 is divided by g(x) which is a polyniomial with integer coefficients, the quotient and 
remainder are both h(x). Given that h is not a constant, find g and h. 


The graph of the function f is shown below. How many solutions does the equation f(f(x)) = 6 have? 


Suppose x — y = 1, Find the value of 
xt xy? — x°y — 3x?y + 3xy? + vi, 

If x? + x — 1 = 0, find the value of xt - 3x? + 3. 

If two positive integers m and n, both bigger than 1, satisfy the equation 
2005? + m? = 2004? + n?, 

find the value of m + n- 200. 

Find an integer x that satisfies the equation 
xë — 101x?- 999x? + 100900 = 0. 

Let x and y be real numbers such that 


x? +y? = 2x- 2yt 2. 


What is the largest possible value of x? + y?- V32? 


1 
It is given that x = 23 Find the value of 


af 9,/3x5 — x4 + x3 dit 2x -V3 . 
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Let f(x) = a, + a,x + a,x? + ... + ax", where a, are nonnegative integers for i = 0, 1, 2,..., n. If {(1) = 21 and 


(25) = 78357, find the value of 11043, 


Let m # n be two real numbers such that m? = n + 2 and n? = m + 2. Find the value of 4mn — m3 - n°. 


a -3a-3 
There are a few integer values of a such that = is an integer. Find the sum of all these integer values 


2 
ofa. 


Suppose that a, b, x and y are real numbers such that 
ax + by = 3, ax? + by? = 7, ax? + by3= 16 and ax* + byt = 42. 
Find the value of ax® + by®. 


Let a and b be positive real numbers such that 


b 2 
Find the value of E + d . 


S 
Let the sum of the coefficients of the polynomial îs S. Find To: 


(4x?— 4x + 3f (4 + 3x - 3x?)?. 


1 


x? 4 EE EE 9x? 2x 41 


for all positive integers x, find the value of 


f(1) + £(3) + f(5) + - - - + £997) + £999). 


f(x) = 


Let a and b be two integers. Suppose x? — x — 1 is a factor of the polynomial ax® + bx* + 1. Find the value of a. 
Suppose f is a function satisfying f(x + x!) = x° + x, for all x 0. Determine 400 — f(3). 
Suppose x,, x, and x, are roots of (11 — x)? + (13 — x)? = (24 — 2x)?. What is the sum of x, + x, + X,? 


Suppose that a + x? = 2006, b + x? = 2007 and c + x? = 2008 and abc = 3. Find the value of 


Find the value of 


x* — 6x? — 2x? + 18x +23 
RE Ce p198. 
Let x, y and z be three real numbers such that xy + yz + xz = 4. Find the least possible value of x? + y? + z2. 
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Consider polynomials P(x) of degree at most 3, each of whose coefficients is an element of {0, 1, 2, 3, 4, 5, 6, 
7, 8, 9}. If total k polynomials satisfy P(-1) = —9, then find k — 200 ? 


For certain real numbers a, b, and c, the polynomial g(x) = x3 + ax? + x + 10 has three distinct roots, and each 


JO 
91 


root of g(x) is also a root of the polynomial f(x) = x* + x? + bx? + 100x + c. What is ? 


Let P be a cubic polynomial with P(0) = k, P(1) = 2k, and P(-1) = 3k. If P(2) + P(-2) = JK. What is J x5 ? 
Let a> 0, and let P(x) be a polynomial with integer coefficients such that 


P(1) = P(3) = P(5) = P(7) =a, and 


The smallest possible value of a = 5 xQ. What is Q ? 
Find the remainder when x? + 2008x + 2008 is divided by x + 1. 


Given that x and y are positive real numbers such that (x + y)? = 2500 and xy = 500, find the exact value of 
x? +y’ 
10° 


Find the remainder when (x — 1)!©° + (x — 2)? is divided bysx? 3x + 2) 


Let p(x) be a polynomial with real coefficients such that for all real x; 
2(1 + p(x) =p- 1+ pix + 1) 
and p(0) = 8, p(2) = 32. Determine the value of p(4). 
Let a, b, c, d, e be five numbers satisfying the following conditions: 
a+b+o+d+e=0, and 
abc + abd + abe.+ acd + ace + ade + bed + bce + bde + cde = 33. 


E" > SR co 


Find the value of 502 


10x 
Given that x and y are both negative integers satisfying the equation y = Ioaz find the maximum value of 


10 
y + 20. 


Given that x and y are real numbers satisfying the following equations : 
X+xy+y=2+ 3/2 and x’? + y’ = 6, 


then the value of Ix + y + 11= a+ vb . Find the product of a and b. 


Given that y = (x — 16) (x — 14) (x + 14) (x + 16), find the maximum value of (-0. 1y). 


1 1 
Given that a + ——- =b + —— — 2anda -b + 2 + 0, find the value of ab - a + b. 
a+1 b-1 


If Ixl +x + 5y =2and lyl-y +x = 7, find the value of (x + y)°. 
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Let x,, X, Xa X, denote the four roots of the equation 


xf + kx? +90x — 2009 = 0. 


If xx, = 49, find the value of k. 


1 
Let x be a real number such that x? - 15x + 1 = 0. Find the last two digits of x* + Së 


If x, y and z are real numbers such that x + y + z =9 and xy +yz + zx = 24, find the largest possible value of z. 


It is given that Va Jh = 20, where a and b are real numbers. Find the maximum possible value of 


KE 


Given that 169(157 — 77x)? + 100(201 — 100x}? = 26(77x — 157) (1000x — 2010), find the value of x. 


(2020? — 20100)(201007 — 100*)(2000? + 20100) 


Evaluate 10(2010° _ 10°) 


If a, b, c and d are real numbers such that 


b+c+d _ a+c+d 8 atb+d S a+b+c = 
a b @ d : 


find the sum of all the possible values of r. 


548/x 


Find the value of x that satisfies the equation 25- = Ba 5T 


Let the value(s) of x is such that 8xy -12y + 2x — 3 = 0 is true for all values of y. Then find (16x). 
If p, q and r are distinct roots of x? - x? + x — 2 = 0, then p? + q? + r° equals 


Let g(x) = x? + xt + x? + x? + x + 1. What is the remainder when the polynomial g(x!) is divided by the 


polynomial g(x)? 

Find the number of pairs (m, n) of integers which satisfy the equation m? + 6m? + 5m = 27n? + 9n? + 9n + 1. 
How many real numbers x satisfy the equation 3% +2- än? 3* + 3 = 0? 

If y +4 = (x - 2}, x + 4 = (y - 2), and x #y, what is the value of x? + y?? 

For how many integers is the number vi — 51x? + 50 negative? 


What is the sum of all the roots of the equation 


V51x1+8 =x” -16 - 
Jee 
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EXERCISE - 1.3 


For what values of b do the equations: 
1988x? + bx + 8891 = 0 and 8891x? + bx + 1988 = 0 have a common root? 
Given that the equation in x has at least a real root, find the range of m. 
(m? — 1)x? -2(m + 2)x + 1 =0 
If the equation is x has real roots, then find the value of a and b. 
x? + 2(1 + a)x + (3a? + 4ab + 4b? + 2) = 0 
Mr. Fat is going to pick three non-zero real number and Mr. Taf is going to arrange the three numbers as the 
coefficients of a quadratic equation. 
Ox’? +Ok+0=0 
Mr. Fat wins the game if and only if the resulting equation has two distinct rational solutions. Who has a winning 
strategy? 
a, b, c are three distinct non-zero real numbers. Prove that the following three equations 
ax? + 2bx + c = 0, bx? + 2cx + a = 0, and cx? + 2ax + b = 0 cannot all have two equal real roots. 


If x2 +x + 1 =0, find the value of x1999 + «2000, 
For x? + 2x + 5 to be a factor of xt + px? + q, find the values of pand q: 
b’ +e’ +a? 
If a+b + c= o0, find —>— 
b° -ca 
For how many real values of a will 
x? + 2ax + 2008 = 0 has two integer rotes ? 


If x, y are positive real numbers satisfying the system of equations 
x2 + yxy = 336, y2 Aalen 112, then x + yrequals 


a+b 


a, b, c are positive integers such that a? +2b? - 2bc = 100 and 2ab - c? = 100. Then is 

When x is real, the greatest possible value of 10* — 100* is 

Find integers 'a' and bauch hat (x? — x = 1) divides ax!” + bx!6 + 1. 

Find the real points,(x, y) satisfying 3x? + 3y?- 4xy + 10x- 10y + 10 = 0. 

Solve for x, y and z ; if xy + X + y = 23 , yz + y + z = 31, zx + z + x = 47. 

a, B are the real roots of the equation x? — px + q = 0. Find the number of the pairs (p, q) such that the quadratic 
equation with roots aĉ, B? is still x? - px + q = 0. 

Given that a and b are the real roots x? — 2x — 1 = 0, find the value of 5a* + 126%. 

Given that the real numbers s, t satisfy 19s? + 99s + 1 = 0, t? + 99t + 19 = O, and st + 1. Find the value of 
st+4s+1 

— 

Given that a = 8 -b and c? = ab — 16, prove that a = b. 


Given that a, b are roots of the equation x? — 7x + 8 = 0, where a> b. Find the value of =. 38° without solving 
the equation. 
Both roots of the quadratic equation x? — 63x + k = 0 are prime numbers. The number of possible values of k 
is 
Find the sum of all possible values of a such that the following equation has real root in x: 
(x — a)? + (x? -3x + 2)? = 0. 
Let p be a real number such that the equation 2y? — 8y = p has only one solution. 
Then find the value of p + 64. 
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Let a, b and c be the lengths of the three sides of a triangle. Suppose a and b are the roots of the equation 
x? + 4(c + 2) = (c + 4)x, 

and the largest angle of the triangle is x°. Find the value of x. 

How many ordered pairs of integers (x, y) satisfy the equation 
x? + y? = 2(x + y) + xy? 

Let n be a positive integer such that one of the roots of the quadratic equation 
4x? — (4/3 +4)x + V3n -24 =0 

is an integer. Find the value of n. 

Suppose that the two roots of the equation 


— $! 1 ee ee 
x? -10x-29 x?-10x-45 x°’-10x-69 © 
are a and ß. Find the value of (-a). 


Find total number of pairs of (x, y) where x, y belongs to integer that satisfy the equation 
x+ty=x?-xyty’. 
Let a and b be two integers. Suppose that BERG is a root of the equation x? + ax + b = 0) Find the value 
of b-a. 
Let p be an integer such that both roots of the equation 
5x?- 5px + (66p= 1) = 0 
are positive integers. Find the value of p. 


Suppose a and b are thesfoots, of x? + x sin a A le= O while c and d are the roots of the equation 


x? + x cos a,— 1 = 0. Find the valuevof 1 ` 
a’ ai Ce 
The zeroes of the function f(x) = x* - ax + 2a are integers. What is the sum of all possible values of a? 


Let a, b, and c be three distinct one-digit numbers. The maximum value of the sum of the roots of the equation 
(x — a) (x -b)+ (k— b) (k- co) 30 is k. What is the value of 2k? 


There are exactly N distinct rational numbers k such that |k| < 200 and 5x? + kx + 12 = 0 has at least one 
integer solution for x. What is N? 


Let a and b be the roots of x? + 2000x + 1 = 0 and let c and d be the roots of x? - 2008x + 1 = 0. Now Pis 
defined as P = (a+ c) (b + c) (a—d) (b - d). Then find sum of all the digits of P 


Find the value of the smallest positive integer m such that the equation 
x? + 2(m + 5)x + (100m + 9) = 0 
has only integer solutions. 


Given that (m — 2) is a positive integer and it is also a factor of 3m? — 2m+ 10. Find the sum of all such values 
of m. 


Let a and b be the roots of the equation x?- mx + 2 = 0. Suppose that a + (1/b) and b + (1/a) are the roots of 
the equation x? — px + q = 0. What is 2q? 


The quadratic equation x? + mx + n = 0 has roots that are twice those of x? + px + m = 0, and none of m, n, 


n 
and p is zero. What is the value of p ? 
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What is the negative of the sum of the reciprocals of the roots of the equation 


ee oe 
2004 x 


Both roots of the quadratic equation x? — 63x + k = 0 are prime numbers. The number of possible values of k is 


Suppose that a and b are are nonzero real numbers, and that the equation x? + ax + b = 0 has solutions a and 
b. Find the value of (a — b). 


Let a, b, and c be real numbers such that a- 7b + 8c = and 8a + 4b-c = 7. Then a? — b? + c? is 


The zeroes of the function f(x) = x? — ax + 2a are integers. What is the sum of all possible values of a? 


EXERCISE - 1.4 


x-n x-m 


m 
Solve the equation =. (where mn # 0). 


n 
1 

Given that — 2 is the solution of equation 3 mx = 5x + (- 2), find the value of the expression 

(m?- 11m + 17}. 

Solve the equation [4ax — (a + b)] (a + b) = 0, where a and b are constants. 


If x and y can take only natural number values, find the number_of (x, y) pairs satisfying the equation 
2x + 5y = 100. 


If a, b c are real numbers such that a JS = 1 b DÉI =4; c +(2) =1, find abc. 
c a 


If a, b, c, d, satisfy the equations a+ 7b + 3c + 5d = 0, 8a +.4b + 6c + 2d =-16, 2a + 6b + 4c + 8d = 16, 
5a + 3b + 7e+ d = — 16 then the value of (a + d) (b + c) = 


If x + y = 5xy, y + B= 6yz, z + X = 7zx find the value of x + y + z. 


Given that the equations ix : 


3|x-2{x+3]| = 2x and ene. EE =0 


3 6 


have a common solution. Find the common solution. 
If positive numbers a, b, c satisfy abc = 1, solve the equation in x 


2ax 2bx 2cx 8 
abati herbal gee: 


1 


Ifa i= I (n = 1, 2, ..., 2008) and a, = 1, find the value of aa, + aa, + a} a} + ... + a2008ã2009: 


1+— 
a 


Solve the system of equations 
X-Y-Z = 


y-z-x = 1 
z-x-y = -15 
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Solve the system of equations 


X-Yt+z = 
y-ztu = 
Z-Uut+tV = 


u-V+txX = 


oP WN rä 


VIN = 


Given 


Find the value of +242. 


yz x 
Solve the system of equations 
1 1 


=+ = 
X y+z 


Aha wle dole 


— + = 
yY z+x 


m. 
m. 


Let f be a function with the following properties: 
(i) {(1) = 1, and 
(ii) f(2n) = n Sol “for any positive integer n. 
If the value of (21°) = 27°, then the digits x and y respectively? 
Find the sum of albthe real numbers x that satisfy the equation 
RO — 27)? + (5 - 625)? = (3 + 5* - 652). 


Find the largest real number x such that 


2i | 2 
xl +x—-14+1x* -(x DI 35x250. 
2 
There are n balls in a box, and the balls are numbered 1, 2, 3,... , n respectively. One of the balls is removed 
from the box, and it turns out that the sum of the numbers on the remaining balls in the box is 5048. If the 


number on the ball removed from the box is m, find the value of m. 
The total number of integers between 0 and 10° having the digit sum equal to 8 is n then find 5(500 - n). 
Define a function on the positive integers recursively by f(1) = 2, f(n) = f(n — 1) + 1 if n is even, and f(n) = f(n — 2) 


+ 2 if n is odd and greater than 1. What is (2017) — 2000 ? 


SE : x+3y i 
Suppose that x and y are nonzero real numbers such that x- -2. What is the value of SC ? 
E Kn 
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Danica drove her new car on atrip for a whole number of hours, averaging 55 miles per hour. At the beginning 
of the trip, abc miles were displayed on the odometer, where abc is a 3-digit number with a > 1 anda +b +c 
< 7. At the end of the trip, where the odometer showed cba miles. What is a? + b? + c?? 


2 2 
Given that x and y distinct nonzero real numbers such that x + ee ae what is 45xy — 45? 
y 


Real numbers x and y satisfy the equation x? + y? = 10x — 6y - 34. What is (x + y)*? 


Let a, b, and c be real numbers such that a + b + c = 2, and a? + b? + c? = 12 


p 
The difference between the maximum and minimum possible values of c is a with coprime p and q. 


What is (p + q?)? 
Let a, b, and c be positive integers with a > b > c such that a? — b? — c? + ab = 2011 and 


a? + 3b? + 3c? — 3ab — 2ac — 2bc = -1997. What is a +11? 


Let a, b, c, d and e be positive integers with a + b + c + d + e = 2010,,and let M be the largest of the sums 
a +b, b+c, c+ d, and d + e. The smallest possible value of M = 41 xp. What is p ? 


Suppose that f(x + 3) = 3x? + 7x + 4 and f(x) = ax? + bx +e¢! What is (a +b + c)*? 


For each positive integer n, let f(n) = nt- 360n? + 400. The sum of all values of f(n) tbat are prime numbers is 
a three digit number pqr. What is p + r ? 


Let a, b, c, d, and e be distinct integers Such that\(6 — a)(6 — b)\(6 — c)(6 — d)(6 - e) = 45. What isa+b+c+d 
+e? 


Let m, n be integers suchithat 1 <m < n. Define 
f(m,n) = ES al l= Z x} 1- 1 kA 
m mz) m+2 nl 


S 
If S = {(2, 2049) + (3, 2049) + f(4, 2049) + ... + (2049, 2049), find the value of 64° 


1 1 1 1 
The number of positive integral solutions (a, b, c, d) satisfying F KEEN 


bc d 
with the condition that a < b < c < d is 


For integers a,,...,a, € {1, 2, 3,..., 9}, we use the notation a,a,...a, to denote the number 10°-t a, + 10°-?a, 
+...+ 10a__, +.a,. For example, when a = 2 and b = 0, ab denotes the number 20. Given that ab = b? and 
acbc = (ba)?. Find the value of a+b+c. 


It is known that there is only one pair of positive integers a and b such that a < band a? + b? + 8ab = 2010. Find 
the value of a + b. 


2010 
X 


Let f(x) = x24 xp . Find the value of 


1 2 3 2010 
d Li Li IDEA 
2011 2011 2011 2011 


15 
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36. If 
S —_ 20 
X X ji x- x2 =i 
D 2 — l| D 
then if x? + ylti = k, find [k] 
37. If x and y non-zero real numbers such that 
Ixl +y=3 
and Ixl y+ x= 0, 
then find Ix-yl 
38. How many distinct ordered triples (x, y, z) satisfy the equations 
x + 2y + 4z = 12 
xy + 4yz + 2xz = 22 
xyz = 6 

39. How many ordered pairs of real numbers (x, y) satisfy the following system of equations? 

x+ 3y=3 
FEJA- iyli! -Y 

40. What is the sum of all the solutions of x = 12x- 160 -2x l| ? 

41. On a 50-question multiple choice math contest, students receive 4 points for a correct answer, 0 points for an 
answer left blank, and —1 point for an incorrect answer. Jasvinder’s total score on the contest was 99. What is 
the maximum number of questions thatdasvinder could have answered correctly? 

EXERCISE - 1.5 

1. ` Tarun and Mayank run in opposite directions on a circular track, starting at diametrically opposite points. They 
first meet after Tarun has run 100 meters. They next meet after Mayank has run 150 meters past their first 
meeting point. Each girl runs at a constant speed. What is the length of the track in meters after dividing it by 
10? 

2. The two digits in Sunil’s age are the same as the digits in Ramesh’s age, but in reverse order. In five years Sunil 
will be twice as old as Ramesh will be then. What is the difference in their current ages? 

3. Driving at a constant speed, Kavita usually takes 180 minutes to drive from her house to her mother’s house. 

1 
One day Kavita begins the drive at her usual speed, but after driving 3 of the way, she hits a bad snowstorm and 
reduces her speed by 20 km per hour. This time the trip takes her a total of 276 minutes. Kavita is now H kms 
H 
far from her mother’s house. What is T ? 
4. At kota Summer Camp, 60% of the children play soccer, 30% of the children swim, and 40% of the soccer 


players swim. To the nearest whole percent, what percent of the non-swimmers play soccer? 
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Amit and Rahul are 20 kilometers apart. They bike toward one another with Amit traveling three times as fast 
as Rahul, and the distance between them decreasing at a rate of 1 kilometer per minute. After 5 minutes, Amit 
stops biking because of a flat tire and waits for Rahul. After how many minutes from the time they started to bike 
does Rahul reach Amit? 


Yesterday Ram drove 1 hour longer than Shyam at an average speed 5 miles per hour faster than Shyam. 
Akash drove 2 hours longer than Shyam at an average speed 10 miles per hour faster than Shyam. Ram drove 
x 


70 miles more than Shyam. If Akash drove x km more than Shyam then find 10 


The saxena family consists of a mother, a father, and some children. The average age of the members of the 
family is 20, the father is 48 years old, and the average age of the mother and children is 16. How many 


children are in the family? 


A teacher gave a test to a class in which 10% of the students are juniors and 90% are seniors. The average score 
on the test was 84. The juniors all received the same score, and the average score of the’seniors was 83. What 


score did each of the juniors receive on the test? 
In the five-sided star shown, the letters A, B, C, D and E are replaced by the numbers 3, 5, 6, 7;.and 9 although 


not necessarily in this order. The sums of the numbers at the ends of the line segments AB, BC : CD , DE and 


EA form an arithmetic sequence, although not necessarily in this order. What is the middle term of thàarithmetic 


sequence? 


[\ 
oN pee 
ST 


A man bought two_paintings and then sold them for 300 rupees each. He made a profit of 20% for the first 


painting, but aloss of 20% for the second painting. State the amount of profit or loss in rupees. 


Each valve A, B, and C, when open, releases water into a tank as it own constant rate. With all three valves 
open, the tankfills in 1 hour, with only valves A and C open it takes 1.5 hour, and with only valves B and C open 


it takes 2 hours. The number of minutes required with only valves A and B open is 


Mohit has a collection of 23 coins, consisting of 5-paise coins, 10-paise coins, and 25-paise coins. He has 3 more 
10-paise coins than 5-paise coins, and the total value of his collection is 320 paise. How many more 25-paise 


coins does Mohit have than 5-paise coins? 


Sameer drove 96 km in 90 minutes. His average speed during the first 30 minutes was 60 kph (kilometer per 
hour), and his average speed during the second 30 minutes was 65 kph. What was his average speed, in kph, 


during the last 30 minutes? 


Every week Ramesh pays for a movie ticket and a soda out of his allowance. Last week, Ramesh’s allowance 
was A Rupees. The cost of his movie ticket was 20% of the difference between A and the cost of his soda, while 
the cost of his soda was 5% of the difference between A and the cost of his movie ticket. To the nearest whole 
percent, what fraction of A did Ramesh pay for his movie ticket and soda? 
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Sania set off on her bicycle to visit her friend, traveling at an average speed of 17 kilometers per hour. When she 
had gone half the distance to her friend’s house, a tire went flat, and she walked the rest of the way at 
5 kilometers per hour. In all it took her 44 minutes to reach her friend’s house. If Sania had to walk for 


x kilometer. Find the value of 6x. 


A rug is made with three different colors as shown. The areas of the three differently colored regions form an 
arithmetic progression. The inner rectangle is one foot wide, and each of the two shaded regions is 1 foot wide 


on all four sides. What is the length in feet of the inner rectangle? 


Two years ago Pankaj was three times as old as his cousin Naveen. Two years before that, Pankaj was four times 


as old as Naveen. In how many years will the ratio of their ages be 2 : 1? 


Disha has 12 coins, each of which is a 5-cent.coin or a 10-cent coin. There are exactly 17 different values that 


can be obtained as combinations of one or more of her coins. How many 10-cent coins does Disha have? 


x 
Consider the set of all fractions y , where x and y are relatively prime positive integers. How many of these 


fractions have the property that if both numerator and denominator are increased by 1, the value of the fraction 


is increased by 10%? 


Suppose that 4 cows give 10 gallons of milk in 2 days. At this rate, how many gallons of milk will 5 cows give in 
4 days? 


Hari drives from his home to the airport to catch a flight. He drives 35 km in the first hour, but realizes that he 


will be 1 hour late if he continues at this speed. He increases his speed by 15 km per hour for the rest of the way 


P 
to the airport and arrives 30 minutes early. If the distance between airport and his home is P km. Find Eé 


Divya drove her new car on a trip for a whole number of hours, averaging 55 km per hour. At the beginning of 
the trip, abc km were displayed on the odometer, where abc is a 3-digit number with a > 1 anda +b +c<7. 
At the end of the trip, where the odometer showed cba km. What is a? + b? + c?? 


A basketball team’s players were successful on 50% of their two-point shots and 40% of their three-point shots, 
which resulted in 54 points. They attempted 50% more two-point shots than three-point shots. How many three- 
point shots did they attempt? 


It takes yuvi 60 seconds to walk down an escalator when it is not operating and only 24 seconds to walk down the 
escalator when it is operating. How many seconds does it take yuvi to ride down the operating escalator when 


she just stands on it? 
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Kareena walks once around a track at exactly the same constant speed every day. The sides of the track are 


straight, and the ends are semicircles. The track has width 6 meters, and it takes her 36 seconds longer to walk 


T 
around the outside edge of the track than around the inside edge. If Kareena’s speed in meters per second is 


k , 
find k. 


EXERCISE - 1.6 


Suppose that 
log,(log,(log,(log, NI = 11. 
How many different prime numbers are factors of N? 
(1) 1 (2) 2 (3) 3 (4) 4 
Suppose that 
log,(log,(log, x)) = 2. 

How many digits are in the base-10 representation for x? 
(1)5 EAR) (3) 9 (4) 11 
How many positive integers b have the property that log, 729 is also positive integer? 
(1) 1 (2) 2 (3) 3 (4) 4 
Let f (n) = Kg. n? for all positive integers n. Define 

N =f (11) + f (13)4 (14). 
Which of the following relations is true? 
(I)N>1 (2)N=1 (3)1<N<2 (4)N=2 
For some real numbers a and b, the equation 

8x3 + 4ax? + 2bx + a= 0 
has three distinct positive roots, arid the sum of the base-2 logarithms of the roots is 5. What is the value of a? 
(1) - 256 (2) - 64 (3) -8 (4) 64 
For any positive integer n, define 

logg n, if log nis rational, 
H= e otherwise. 


1997 


What is > (db 
n=1 


(1) log, 2047 (2) 6 (3) = (4) = 
What is the value of the expression 


1 1 1 1 e 
= —— + ——_ + — t.. t —————? 
log, 100! logą100! log, 100! log, 100! 


(1) 0.01 (2) 0.1 (3) 1 (4) 2 
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What is the value of the sum 


S = log,,(tan 1°) + log, (tan 2°) +...+ log, (tan 88°) + log, Dan 89°)? 


ji 1 1 1 
(1) 0 (2) Floao( V3] @) Sloan? (4) 3109103 
Let a > b > 1. What is the largest possible value of 
a b 
log, 7 + log, = ? 
b a 
Bien (2) 0 (3) 2 (4) 3 


The set of all real numbers x for which og. Oe eer KO een X) is defined is {x |x > c}. If value of c is in 
the form (200x)?, then the value of xy 


For some real numbers a and b, the equation 


8x3 + 4ax? + 2bx + a= 0 


—a 
=? 


has three distinct positive roots. If the sum of the base-2 logarithms of the roots is 5, what is the value of 8 


If log bouf = 1 and log(x’y) = 1, If log (xy) = S thena+b=? 
b 


Evaluate 


1 1 1 1 1 


+ + + + ; 
log, 12V5 1og,12V5 log,12V5 log,12V5 log, 12/5 


1 
The solutions to the equation log, 4 = log, 8, where x is a positive real number other than 3 organ be 


p 
written as A where p and q are relatively prime positive integers. What is p + q? 


The value of log,7. log,9. log,11. log,13 .... log,,25. log,, 27 is x. Find x’. 


1 A 
The value of (6250 ?015)4 is a four digit number A. What is 3I ? 


When p = Fok In k, the number e? is an integer. The largest power of 2 that is a factor of e?is 2R. What is R? 


There are q values of x which satisfy og, — 40) + log,,(60 — x) < 2. What is the value of q ? 
Let m > 1 andn > 1 be integers. Suppose that the product of the solutions for x of the equation 
8(log_x)(log_x) — 7log x — 6log_x — 2013 = 0 is the smallest possible integer. What is m + n? 


The solution of the equation 7**” = 8* can be expressed in the form x = log,7’. What is 21b? 
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x = abc (a 3-digit number) satisfy the equation 
log e Vx+ log, x + log, (x?) + log (x°) + log, .(x*) = 40. What is ab (a 2 digit number)? 


There are t distinct four-tuples (a, b, c, d of rational numbers with alog,,2 + blog,,3 + clog,,5 + dlog,,7 = 
2005. What is 25 xt ? 


Let S be the set of ordered triples (x, y, z) of real numbers for which log,,(x + y) = z and log x? + y’) =z + 1. 


There are real numbers a and b such that for all ordered triples (x, y, z) in S we have x? + y3 =a. 10% + b.10”. 
What is the value of 4(a + b)? 


Find the number of positive integers x that satisfy the inequality 


3+log, = 


8 
a 
3 


Suppose that a, b and c are real numbers greater than 1. Find the value of 


1 1 1 
ta 


14 EI 14 ER 14 ED 
a Cc 


Find the number of positive integers x, where x + 9, such that 


2 
log, E < 6+log, B 
9 3 x 


1 1 
Ifa>b> 1 and ae 3 = 41229% find the value of ——- - ——. 
Joe bh Joo, a log,,b log,,a 


a 


Where xe(1,100) 


10 SIN, 
If x, y> 0, log, x + log, y = 3 and xy = 144, then 2/3 is 


1 
If b > 1, x > Qand Glaf — (3x)? = 0, then xs 


EXERCISE - 1.7 


A grocer makes a display of cans in which the top row has one can and each lower row has two more cans than 
the row above it. If the display contains 100 cans, how many rows are there? 


(1)5 (2)8 (3) 9 (4) 10 
The second and fourth terms of a geometric sequence are 2 and 6. Which of the following is a possible first 
term? 
2V3 3 
DS (2) 22 (3) 2 (4) /3 
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Figures 0, 1, 2, and 3 consists of 1, 5, 13, and 25 nonoverlapping unit squares, respectively. If the pattem were 
continued, how many non-overlapping unit squares would there be in Figure 100? 


Figure 0 
Figure 1 
Figure 2 


Figure 3 
(1) 10,401 (2) 19,801 (3) 20,201 (4) 39,801 
Let 1,4,...and9, 16, ... be two arithmetic sequences. The set S is the union of the first 2004 terms of each 
sequence. How many distinct numbers are in S? 
(1) 3722 (2) 3732 (3) 3914 (4) 3924 
Let a,,a,,..., a, bea finite arithmetic sequence with 
a, +a,+a, = 17, 
a, +a, +a, +a +a +a + agota +a + ag + ag, 
and a, = 13. What is k? 
(1) 16 (2) 18 (3) 20 (4) 22 (5) 24 
A sequence of three real numbers forms an arithmetic sequence whose first term is 9. If the first term is 
unchanged, 2 is added to the second term, and 20 is added to the third term, then the three resulting numbers 
form a geometric sequence.-What is the smallest possible value for the third term of the geometric progression? 
(1) 1 (2) 4 (3) 36 (4) 49 
Consider thésequence of numbers: 4,7, 1, 8, 9, 7, 6,....Forn> 2, the nth term of the sequence is the units 
digit of the sum ofthe two previous terms. Let S denote the sum of the first n terms of this sequence. What is the 
smallest value of n for which S > 10,000? 
(1) 1992 (2).1999 (3) 2001 (4) 2002 
Suppose that the sequence {a } is’defined by 
a, =2, anda, =a,+ 2n, whenn21. 
What is a. 


(1) 9900 (2) 9902 (3) 9904 (4) 10100 

The increasing sequence of positive integers a,, a,, a,, . . . has the property thata,,,=a,+a_,,,foralln>1. 
Suppose that a, = 120. What is a,? 

(1) 128 (2) 168 (3) 193 (4) 194 


A sequence of three real numbers forms an arithmetic progression with a first term of 9. If 2 is added to the 
second term and 20 is added to the third term, the three resulting numbers form a geometric progression. What 
is the largest possible value for the third term in the geometric progression? 

In the sequence 2001, 2002, 2003, . . ., each term after the third is found by subtracting the previous term 
from the sum of the two terms that precede that term. For example, the fourth term is 
2001 + 2002-2003 = 2000. What is the 2004" term in this sequence? 

Consider the sequence of numbers: 4, 7, 1, 8, 9, 7, 6,....Forn> 2, the nth term of the sequence is the units 
digit of the sum of the two previous terms. Let Sn denote the sum of the first n terms of this sequence. If smallest 
value of n for Sn > 10, 000 is abcd then finda + b + c + d: 


Pre-RMO ALLEN 


16 108 
13. Letx and y be positive real numbers. What is the smallest possible value of = KEEN + xy? 


14. Find the value of the positive integer n if 
ae ee eee ee ee ey ee 
V4+VJ5 V5+V6 deii — Vnt+vn+1 


15. Consider a sequence of real numbers Lal defined by 


ER 


+17 l+na, 


a, = l anda, forn>1. 


— 2009000. 


Find the value of 
29005 


16. James calculates the sum of the first n positive integers and finds that the sum is 5053. If he has counted one 
integer twice, which one is it? 
17. What is the value of 


1 1 
2100 - (x + Ik + 2006) [ETF Tee (Kk +2005Kx +2006) l, 
18. Suppose a, denotes the last two digits of 7”. For example, a, = 49, a, = 43. The value ofa, + a, + a, +......... + 
Sau is given by x. Find sum of all the digits of x. 


l+a,, 
19. A sequence {a,} is defined by a, = 2, a, = H 


nz 2. Find the value of (1100 + 2008 a,,,.,): 


n-1 


100 m 
20. If the minimum value of Sjn = k| , where nefanges over all positive integers, is m, find 50° 
k=1 


21. The sum ofan infinite geometric series is a positive number S, and the second term in the series is 1. What is the 
smallest possible value of S? 


22. Leta < b < c be three integers such that a, b, c is an arithmetic progression and a, c, b is a geometric 
progression. What is the smallest possible.value of 10c? 


23. The sequence S,, Sp S; ......- S,, has the property that every term beginning with the third is the sum of the 
previous two, That is, S, =S, + S, forn = 3. Suppose that S, = 110 and S, = 42. What is S,? 
x 
24. The sequence log,,162, 1og,.x, log,,y, log,,z, log,,1250 is an arithmetic progression. What is To? 
25. The internal angles of quadrilateral ABCD form an arithmetic progression. Triangles ABD and DCB are similar 
with ZDBA = DCH and ZADB = ZCBD. Moreover, the angles in each of these two triangles also form an 


R 
arithmetic progression. In degrees, the largest possible sum of the two largest angles of ABCD is R. What is 3° 


26. Twonon-decreasing sequences of nonnegative integers have different first terms. Each sequence has the property 
that each term beginning with the third is the sum of the previous two terms, and the seventh term of each 
sequence is N. The smallest possible value of N is n. What is half of n ? 


27. The first four terms of an arithmetic sequence are p, 9, 3p — q, and 3p + q. What is the sum of digits of the 
2010" term of the sequence? 


28. Leta + ar, + at,? + ar’ ein and a + ar, + ar? + ar + cscs. be two different infinite geometric series of 
positive numbers with the same first term. The sum of the first series is r,, and the sum of the second series is r,. 
What is 31(r, + r,)? 


29. For each positive integer n, the mean of the first n terms of a squence is n. What will be the answer when 2008th 
term of the sequence is divided by 55 ? 


18 eg 
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The geometric series a + ar + ar? + .... has a sum of 7, and the terms involving odd powers of r have a sum of 
3. What is 10(a + r)? 


Find the maximum value of Vx -144 +./722-x. 


99 ` kal 
ës E) 


ep, find the value of 10S. 
k=l Jk(k + 1)(V¥k +1 dk 


Let a}, a,, a,,... be the sequence of all positive integers that are relatively prime to 75, where a, < a, < a} < +. 
(The first five terms of the sequence are: a, = 1, a, = 2,a, = 4, a, = 7, a, = 8.) 


Then the value of a, is defined as p103 + q10? + r10 + s. Find (p +q+r+s) 


2008 
Given that 
x+ (1 +x} +(1+x?’+...+(1+x=a +ax + ax? +... tax’, 


where each a, is an integer, r = 0, 1, 2,..., n. 
Find the value of n such that a, + a, + a} + a} + ... + a, 


-2 


an-ı 
zi 1+na,,a, 


Given that a, , where n = 1, 2, 3, ... anda, = a, ="1, find the value of (nm = } 


A199A299 


Suppose that (u_) is a sequence of real numbers satisfying u 2u,,, + U, and that u, = 9 and u; = 128. What 


n+2 S n 
is u,? 
For each positive integer n, the mean of the first n terms of a sequence is n. What is the square root of 2008th 


term of the sequence to the nearest integer? 


A finite sequence of three-digit integers has the property that the tens and units digits of each terms are, 
respectively, the hundreds and tens digits of the next term, and the tens and units digits of the last term are, 
respectively, the hundreds and tens digits of the first term. For example, such a sequence might begin with terms 
247, 475, and 756 and end with the term 824. Let S be the sum of all the terms in the sequence. What is the 


largest prime number that always divides S? 


How many non-similar triangle have angles whose degree measures are distinct positive integers in arithmetic 


progression? 


Let a,, a,, ... be a sequence for which 


an 
a; = 2a, = 3anda, = ~ for each positive integer n > 3. 


a, 
What is a.m 

Let a}, a, xx: , be a sequence with the following properties. 
L a,=1, and 


I. a =n-a, for any positive integer n. 


Find the sum of digits of ‘n’ if a,100 = 2°. 
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Let 1, 4,--- and 9, 16, --- be two arithmetic progressions. The set S is the union of the first 2004 terms of each 
sequence. Suppose there are ‘n’ distinct numbers in set ‘S’, then find the sum of the digits of ‘n’. 


Suppose that {a } is an arithmetic sequence with a, + a, + +++ + ajoo = 100 anda,,, + aj +++ + + apoo = 200. 
What is the value of 10%(a,-a,) ? 


Let {a,} be a sequence of integers such that a, = 1 and a„,,„ = a,+a,+ mn, for all positive integers m and n. 


Then a,, is 
tee Lesen a, be a finite arithemetic sequence with 
a, + a, + a = 17 and a, +a, + a, +... + az + a + ag = 77. 


If a, = 13, the k = 


Suppose x, y, z is a geometric sequence with common ratio r and x + y. If x, 2y, 3z is an arithemetic sequence, 
then, 27r is? 


The sequence 
1, 2, 1, 2, 2, 1, 2, 2, 2, 1, 2, 2, 2, 2, 1, 2, 2, 2, 2, 2, IAA. . 
consists of 1’s separated by blocks of 2' s with n 2' s in the n" block. 


The sum of digits of the sum of the first 1234 terms of this sequence is 
Define a sequence of real numbers a,,a,,a,,... by a, = Land a? =99a® for alln > 1. Then (a,,,)'° equals 


The number of terms in an A.P. (Arithmetic Progression) is even. The sums of the odd- and even-numbered 


terms are 24 and 30 respectively. If the ast termiexceeds the first by 10.5, the number of terms in the ALP. is 


In a geometric series of positive terms the difference between the fifth and fourth terms is 576, and the difference 


between the second and irst terms is 9. What is the last two digits of sum of the first five terms of this series? 


Let a,, a, - Ba be a strictly increasing sequence of positive integers such that 


È a2018 


BA . = 2018 
SE + apis = 20182018, 


What is the remainder when a +a} +... + aus is divided by 6? 


A function f is defined recursively by f(1) = f(2) = 1 and f(n) = f(n — 1) - f(n - 2) + n for all integers n > 3. What 
is the value of [f(2018) - 2000]? 


Define a sequence recursively by F, = 0, F, = 1, and F, = the remainder when F__, + F__, is divided by 3, for all 
n > 2. Thus the sequence starts 0, 1, 1, 2,0, 2.... What is Fpa + Fi... + Fono + Fonon + Fong, + Fong + F 


2017 2018 2019 2020 2021 2022 2023 

9 

F Fanon! 
The sum of an infinite geometric series is a positive number S, and the second term in the series is 1. What is the 


smallest possible value of S? 


How many four-digit integers abcd, with a # 0, have the property that the three two-digit integers ab < bc < cd 


form an increasing arithmetic sequence? One such number is 4692, where a = 4, b = 6, c = 9, and d = 2. 


The product (8)(888 . . . 8), where the second factor has k digits, is an integer whose digits have a sum of 1000. 
Find the value of (1000 — k) ? 


Consider the set of numbers {1, 10, 102, 10%, ...10'°}. The ratio of the largest element of the set to the sum of 


the other ten elements of the set is closest to which integer? 
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EXERCISE - 1.8 


The expression Ai. 94 . 4° . 9° simplifies to which of the following? 
(1) 138 (2) 13% (3) 36% (4) 36%% 


30 
The expression — simplifies to which of the following? 


1 2 
(1) H (2) 1 (3) 3% (4) 5% 
What is the value of k if 22007 — 22006 — 22005 } 22004 = ķ.22004 9 
(1) 1 (2) 2 (3) 3 (4) 4 
Y,,X 
Suppose that x > y > 0. Which of the following is the same as ee 
x-y y 

(1) -y ol? ER oğ 

y y 

10 10 
What is the value of — ? 
(1) /2 (2) 16 (3)32 (4) 1222 
Let f (x) = x** (x + Zä What is the value.of 
f(0) + f C1) + fC 2) + £3)? 

8 10 

(1) 0 EE DA HE 


Which of the following values of x satisfies the expression 


eh 


ease) 


(1) 2 (2),3 (3) 5 (4) 6 


Suppose that a> 0 and b > 0. Define r to be the number that results when both the base and the exponent of 
a’ are tripled. Suppose now that we write r = aè - x’. Which of the following expressions represents x? 


(1)3 (2) 3a? (3) 27a? (4) 2a% 
What is the sum of all the real numbers x that satisfy 


(2 — 4)3 + (£ - 2} = (4x + 2- 6}? 


5 7 
HE (2) 2 ER EE 
Suppose that 60? = 3 and 60° = 5. What is the value of 121-2-»/2- 20)? 
(1) JS (2)2 (3) JS (4) 3 


Let a, be the coefficient of x* in the expansion of (| + 2x)!°°, where O < k < 100. Find the number of integers 
r: 0 <r< 99 such that a, a. 
Let a,, be the coefficient of x* in the expansion of 

(x+ 1) + (k+ 1)? + (x41) + (K+ 1) 4+---4(K 4+ 1)”. 


Determine the value of [a,/a,]. 
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13. Leta,,a,,. . . be a sequence of rational numbers such that a, = 2 and forn > 1 
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Lia, 
n+l 7 g 
l-a, 


a 


Determine 30 Xass: 


14. Ifx is real, such that (2* — 4} + (4*— 2) = (4* + 2* - 6)8, if sum of all real x is = , where m and n co-prime, find 


m+n 


15. For some particular value of N, when (a + b + c +d + 1)" is expanded and like terms are combined, the resulting 
expression contains exactly 1001 terms that include all four variables a, b, c, and d, each to some positive 
power. What is N? 


EXERCISE - 1.9 


i Six numbers from a list of nine integers are 7, 8, 3, 5, 9, and 5. What is the largest)possible value of the median 
of all nine numbers in this list? 


(1)5 (2) 6 (3) 7 (4) 8 
2. Consider the sequence 
1,-2,3,-4, 5,- Geff 
whose nth term is ( Uni - n. What is the average of the first 200 terms of the sequence? 
(1)-1 (2)-0.5 (3) 0 (4) 0.5 


3. A speaker talked for sixty minutes to a full auditorium. Twenty percent of the audience heard the entire talk and 
ten percent sleptthrough the entire talks Half, of the remainder heard one third of the talk and the other half 
heard two thirds of the talk. What was the average number of minutes of the talk heard by members of the 
audience? 


(1) 24 (227 (3) 30 (4) 33 


4.  Allthe students in an algebra class took a 100-point test. Five students scored 100, each student scored at least 
60, and the mean score was 76. What is the smallest possible number of students in the class? 


(1) 10 (2) 11 (3) 12 (4) 13 


5. In the sixth, seventh, eighth, and ninth basketball games of the season, a player scored 23, 14, 11, and 20 
points, respectively. Her pointsper-game average was higher after nine games than it was after the first five 
games. Her average after ten games was greater than 18. What is the least number of points she could have 
scored in the tenth game? 


(1) 26 (2) 27 (3) 28 (4) 29 


6. The mean of three numbers is 10 more than the least of the numbers and 15 less than the greatest. The median 
of the three numbers is 5. What is their sum? 


(1)5 (2) 20 (3) 25 (4) 30 


7. | The mean, median, unique mode, and range of a collection of eight integers are all equal to 8. What is the 
largest integer that can be an element of this collection? 


(1) 11 (2) 12 (3) 13 (4) 14 


KK 
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Mathematics 


The sequence a,, a,, a, . . - , satisfies a, = 19 anda, = 99. Also, a, is the arithmetic mean of the first n — 1 terms 
whenever n > 3. What is a,? 
(1)59 (2) 79 (3) 99 (4) 179 


For positive integers m and n such that m + 10 <n + 1, both the mean and the median of the set {m, m+ 4, m 
+ 10,n+1,n+2, 2n} are equal to n. What is m + n? 


A list of 2018 positive integers has a unique mode, which occurs exactly 10 times. The least number of distinct 
values that can occur in the list is a three digit number xyz. What is (y + z)?? 


A, B, Care three piles of rocks. The mean weight of the rocks in A is 40 ka, the mean weight of the rocks in B 
is 50 kg, the mean weight of the rocks in the combined piles A and B is 43 kg, and the mean weight of the rocks 
in the combined piles A and C is 44 kg. What is the greatest possible integer value for the mean in kg of the 
rocks in the combined piles B and C? 


On a certain math exam, 10% of the students got 70 points, 25% got 80 points, 20% got 85 points, 15% got 
90 points, and the rest got 95 points. What is the difference between the mean and the median score on this 
exam? 


The average (arithmetic mean) age of a group consisting of doctors and lawyers is 40. If the doctors average 35 
and the lawyers 50 years old, then the ratio of the number of doctors to the number of lawyersiis K : 1. Find K. 


Last year Sunita took 7 math tests and received 7 differentyScores, each an integer between 91 and 100, 
inclusive. After each test she noticed that the average of her test scores was an integer. Her score on the seventh 


test was 95. If her score on the sixth test was Ss Find Š : 


The mean, median, and mode of the 7 data values.60, 100, x, 40, 50, 200, 90 are all equal to x. What is the 
value of x? 


Pre-RMO ALLEN 
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EXERCISE - 1.1 


1275 
3. J551 4. 2222222184 5.y 


49 2575 
AO E 
8.2019045 9. 2700 10. 10302 


14. 24 


EXERCISE - 1.2 


4. aii 


2.3 3. = 
0,n = odd 2 


1+(-1)" _ J1l,n=even 
2 


7. 2(x? + y? + xy)? 8. f(x) = x2- 3x + 1 
. g(x) =x? + x + 1, h&)=x +1 11.06 12.01 
. 10 16. 06 17. 18.51 19.00 
.05 23.81 24. 25.03 26.78 
.05 30. 04 31. KE 33.70 
<50 37.01 38. 39.99 40.15 
44. 27 45. 46. 27 47.05 
51.02 52. 53. 24 54. 04 
58915 59. 60. 00 


EXERCISE - 1.3 


1. b = 7 10879 2.m>-> 3.a=1,b= -7 


4. Mr. Fat has a winning strategy 3 7.p=6,q=25 


9.8 10. 20 11.2 : . 13. a = 987 ,b = - 1597 


14. (x, y) = (-1, 1) 15. (5, 3,7) or 7,-5,-9) 16. 3 pairs are possible : (0, 0), (1, 0) and (2, 1) 


403-8517 


17. 169 18.-5 19.a=b=4 20. 3 


21.01 22.03 


23.56 24.90 25.06 26. 12 27.39 28. 06 29.05 
30. 76 31.01 32.16 33.33 34. 78 35.15 36. 90 
37.51 38.09 39. 08 40. 01 41.01 42.03 43.01 
44. 16 
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EXERCISE - 1.4 


ifa+b=0 
Then no sol", 
ifa+b#0 


Then x = ae) eg 
a 


no sol’,a=0 


13 de f 
6.- 16 T: Tp 8.x= -3 is a common solution 


11.x=7,y=5,z=-3 12.x=0,y=6,z=7,u=3,v=€1 


EXERCISE - 1.5 
4.51 5.65 


11.72 12. 02 
18. 05 19.01 
25. 03 


EXERCISE - 1.6 


que.) 1 2] 3[4is[el7]s [9° 
13. 02 14. 31 15. 36 
20. 24 21. 25 22. 25 


27.35 28. 13 29. 06 


Pre-RMO 
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EXERCISE - 1.7 


Que} 1 [2] 3|4/[5/e6}]7] 8/9 | 


EXERCISE - 1.8 


Jans. 3 | 4] 3 | ECG DENKS 


14. 09 


EXERCISE - 1.9 


13. 02 14. 25 
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